. The current lack of evidence for Spain may well reflect the inexistence of adequate 57 longitudinal data for assessing such questions. However, because various Spanish cohorts have participated 58 in several international assessments, we are able to exploit the strategy proposed by Moffitt (1993) .
59
The contribution of this article is twofold: first, it describes the evolution of educational inequalities by 60 gender, country of birth and socio-economic status (SES) in Spain between the ages of 9/10 (primary 61 education) and 15/16 (lower-secondary education). Second, it combines RCS from two different 62 international assessment tools (Progress in International Reading Literacy Study -PIRLS-and the
63
Programme for International Student Assessment -PISA-), and employs a strategy that should widen the 64 number of countries capable of overcoming their data constraints through the use of RCS. In addition, and given its widespread use in Spain, we explore the effect of grade retention at the lower-secondary school 66 level on academic performance.
67
This paper now proceeds as follows: Section 2 reviews the conditions that have to be met in order to 68 estimate dynamic models with RCS. Section 3 describes the data. Section 4 outlines the empirical approach 69 employed to implement the analysis and discusses the main results and policy implications. Section 5 70 concludes.
72

Methodology
74
Building on the idea that the formation of human capital is a cumulative process, the learning contribution 75 of each stage in the educational process is added to the learning acquired in the previous period. Here, we 76 present a methodology for examining the impact of a set of individual and household-level characteristics 77 on reading competencies at age 15/16, considering previous achievement at age 9/10. Educational 78 inequalities may emerge during this process and understanding the evolution of these inequalities and 79 whether they are reduced or not is crucial to improving the education system. In this regard, we assume the 
4 where , and , −1 account for the performance of student i during two stages of her schooling (i.e., 86 secondary and primary school, respectively), is a set of time-invariant determinants of cognitive skills, 87
and , is the error term. Our aim is to identify how the total effect of the individual and household-level 
94
To analyse the contribution of each stage of schooling to the competencies acquired by students, we allow 95 our parameters to change over time, given that the effect of the explanatory variables is not expected to be 96 constant over the whole process. 
158
In the case of the first variable (month of birth), Crawford et al. (2007a Crawford et al. ( , 2007b Crawford et al. ( , 2013 and Robertson (2011) 
166
A common finding is that attendance of pre-primary education has a large positive effect during lower 167 grades, but that it weakens over time (Bedard and Dhuey 2006; Black et al. 2011; Fletcher and Kim 2016 international mobility of students during the period. As will be seen, we impose one more restriction: we 201 assume no cross-regional mobility within Spain during the period.
202
Throughout the following analysis, we account for the clustering of children within schools in both Tables A1 and A2 in the Annex, respectively.
265
The results of the education production function in PIRLS are shown in Jerrim et al. (2016) analyse the robustness of the TSTSLS methodology and provide a recent review of articles using this approach. They also review the sample sizes of the main and auxiliary databases employed in these articles.
effects falls however out of the scope of this research.
336
The static specification is especially informative about the learning differences in place at age 15/16.
337
However, as the specific aim of our study is to analyse how these inequalities evolve over time, the results
338
derived from the dynamic model are of more interest. Thus, if we examine the pseudo-panel estimates in 339 the second column of Table 2 
366
In summary, our findings suggest that: i) reading competencies at the end of lower-secondary school are 367 heavily dependent on achievement at primary school; ii) the size of the socio-economic gap in lower-368 secondary school is narrowed when previous achievement is taken into account, and the magnitude of this 369 reduction depends on the chosen proxy for SES; iii) there is a consistent widening of the gender gap in 370 reading competencies between the ages of 9/10 and 15/16; iv) the negative effect of being a first generation 371 immigrant on reading performance seems to be dragged from the early stages of the education system; and, 372 v) grade retention during lower-secondary school is negatively and strongly correlated to reading 373 performance.
375
Conclusions
377
This article has sought to 1) assess the evolution of educational inequalities between primary and lower 378 secondary education in Spain; and, 2) explore the utility and limitations of RCS for undertaking dynamic 379 analyses of academic performance in the absence of longitudinal data.
380
As regards the first of these objectives, our results stress the relevance of achievement at early stages of the 381 education system: receiving early childhood education (ages 0-3) has a positive effect on reading 382 competencies at age 9/10, which in turn affects performance at age 15/16. Being able to incorporate 383 previous achievement into the analysis reveals an important finding for Spanish policymakers: SES-based 384 inequalities in reading competencies are already present at age 9/10 and appear to become more marked 385 during lower secondary schooling. The achievement gap between native and immigrant students also 386 increases between ages 9/10 and 15/16, but is narrowed when previous achievement is incorporated into 387 the static framework. These results stress the importance of early intervention for improving performance 388 during compulsory secondary education and for tackling educational inequalities. They also seem to 
